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(54) STEAM TURBINE OVERSHROUD SEAL 

(57) Abstract: 

FIELD: mechanical engineering: turbines. 
SUBSTANCE: proposed seal contains sealing 
ring consisting of segments, each being nnade 
in form of cyKndrical shell with one-pieoe 
turned tongues and T-shaped shank. Segments 
are ananged in T-shaped ring slot of stater 
part over shroud of working cascade. Support 
radial bells made at edges of shells from 
side of stator part are in contact with 
stator part, segments are made of material 
with linear expansion coefficient larger 
than that of stator part material and 
sufficient for pressing segments over 
support belts to stator part ouring to 
thermal expansion of segments in process of 
operation of turbine. Shells of segments 
cover shroud of stage woriung cascade and 
tongues of shells form labyrinth of 
overshround seat with row of expansion 
chambers. Such design provides reliable 
operation of segments at high temperatures 
and density of steam making it possible to 
use segments with one-piece turned tongues 
for sealing working cascade of first stages 
of steam turbine. EFFECT: provision of high 



reparability of seal and effective labyrinth 
overshround seating of stages in zones of 
high temperatures and density of steam. 3 
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(57) 

HaA6aHA3}KK0e ynnoTHeHde npesOHasKaMeHO 
Dpn napoBoA Typ6iiHbi. Oho ooAiBp)KMT 
ynnoTHviTejibHoe Konbuo. oocrofnuee M3 
cerMBHToa, xemuuiiR M3 KOTOpbix BbinanH6H b 

qejibHOTOHeHbtMM ycMxaMM m T-o6pa3MbtM 
xsocTOBKKOM. CeTMeHTbi pasMeiMeHw B 
T-o6pa3HOM KonbueeoM naay cTaropHoft fleranw 
HaA 6aHAa)KOM pa60Meit peuiOTKM. HpM otom no 
KpaRM oOeMaeK oo cTopOHu craTopHoR AeranM 
BbmomieHbi onopHbie pa/via/ibHbie noflCKH. 
KOHTaKTMpyiomMe CO craropHoA Aera/ibto. 
oenyteHTbi sbinanHeHbi M3 MarepMana c 
eofibuiMM. MSM y MarepMana craTopHOft abtbiim 
K03(t)(^Ht{MeKT0M nMHetfMOTo pacujMpeHvin. 
ziqcTaroMHuM Ann npMncaTMR oerMeHToe no 
onopHbtM nofictcaM k craTOpHOfl AaraiiM 3a cser 
TeMneparypHbrx paciuMpeHMit cerMeHTos npM 
pa6ore TypGMHbi, oOeMaftxM cerMBHTos 
HdKpbiBaioT CaHAax pa6oMea petueriM cryneHM, 
ycMKM o6eMaeK c|x>pMMpyioT naeMpwHT 
HaA6aHA3)KHoro ynnoTHeHMA c pHooM 
pacuiMpMTeJibHboc KaMep. Taxoe BfajnonHeHMe 
oOecnfiMMBaoT HaAaXHyio pa60Ty yKaaaHHbtx 
cerMBHTOB B ycnoBMm pa6oTbi npM Bbtcoovc 
reMnepaTypax m nnoTHOcm napa m tcm caMUM 

Aaer B03M0)KH0CTb MCnOJIbSOBaTb CefMeHTbl c 

uienbHOTOMeHbiMvi ycMiOMM Ann ynnoTweHvin 
paCoMHX peuierox nepBbix cryneHefl napoBoA 



Typ6HHu. MTO oGecneMHBaer Bbicoicyto 
peMOHTonpMroAHOCTb ynnoTHeHftin vi noaBonner 
opraHHSOsaTb HaK6anee 3<;{)ct)eKrHBHoe 
na6MpMHTHoe HaoSaHAaxKoe yiuioTHeHMe Ann 
3THX cryneHefl. paGoraiou^Mx a 30He sbicnicMx 
TeMnepatyp m nnoTHOCTM napa. 2 a.n. 0-nbi. 1 
wi. 
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M3o6peTeHHe otmocmtcb k oCnacnt 
TYpGocTpoeHMfl, a mmbhko k HaaGaHAaxHUM 
ynnoTxeHMRM napoBbix Typ6MM. m MONcer 6uTb 
HcnonbaoBdKO Ann yrmoTweHvin paGoMiM 
peiuerox nepaiaix cryneHefi mbctm BbicoKoro m 
cpeAHero AasneNHn rypCMHbi. pa6oTawu(Kx b 
30He BfaicoKMx TeMiiepaTyp m ConbuioA 
nnoTHOCTM napa. 

VIseecTKo Haa6aK/»}KHoe yn/ioTHeHMe, 
oqoepKauiee KopurooCpasHwe BcrasKM ms 
Mflnroro HCTHpaeMoro Marepviana. KOTOpue 
ycraHoaneHbi no nnoTHoA nocaAxe b KO/ibi^eBbix 
npoTOHKax TMna "nacro^tMna xeocra". 
BbinonHeHHbix b o6oMMe AMat^parMbt najx 
KnenaHUM 63HAaw3M. Hpvi 3Tom vckkm 
yrmoTHeHMH (|x3pMMpyK>T m3 GanaoMa. iim6o 

OOBMQCTHO M3 BCTaBKM H 6aKOa9Ka (1]. 

3tot mn ynnoTMeHMj) MeHaoBxeH b aoMe 
BbiDOKMX TeMneparyp m 6onbUioi) nnorHocTM 
napa. t.k. npM GonbtuoA HepaSHOMepHOCTM 
noTOKa M BM6pai^Mti scraBKH pasMbiBaiOTcn. 
paspyiuaioTcn m BMHOcnrcn m3 pacroseK. 

KpoMo Toro. HenocraTKaMM 

paccMaTpMBaeMoro TMna yn/ioTHeHiiA nanmorcn 
HMSKBR peMOHTonpMroAHOCTb e ycnoBMRX 

CTBHUHa BBHfly HeoGXQfl^MOCTM CTaHOMHbOC 

pa6oT npM 3aMeHe paapytueHHbix BcraBOK m 

HV13Kafl 0ICOHOMKNHCX:rb M3-3a OTpaHVNeHHoro 

MHcna ycMKoa bo BCTaaxe s censM c 
orpaHWHeHHeM ee pasMepa no och TypGMMbi 
vta-aa HeAocraTOMHOif MaOBNCHOCTM ooeAKHeHufi 
BcraaoK c KOpnycoM. 

HaHConee npuMeHsieMoA a aoHe buookhx 
TeunepaTyp nannercn KOHCTpyKi;iin 
HaoSaHAa^KHoro ynnoTHeHHn, a KoropoCI 
yrmorHfiiou(Me ycHnt BbinonMeHbi a bhab 
KonbifBBfaix nnacTMH. aaMexaHeHMbix a npopearai 
oyiaxfypam m/im HenocpeAcrBeHHo a nopiiyoe 

MMTtMHAPa TypfiHHbl [2\. 

3roT TMn ynnoTHeHHA npM OTHOCMranbHoA 

npocTore MsroToaneHMn ornMHaerc^i 6anbiiiHMVi 
TpyAoaarparaMM npM peMOHra. r.K. TpeSyar 
caapoMHbix M craHOMMboc paGor npM 3aM8He 
MaHOUieHHbix ycMKoe h BoocraHoaneMMsi 
npopeaen noa hvix. 3to ynnoTH6Hvie raioKe 
MMeer orpaHMHeHHwe bosmoxchoctm no 
KOHMMecray ycMKoa Ms^aa aaxpenneHtin ycMKoa 
MBxaHKOH M HGfioJibsofiaHMfl xnenaHOTO 6aHAa}K8. 

HaMSonee 6nw3xiiM k saJtBimeMOMy no 
KOHCTpyn^HM flansieTcn HaACaHOa^KHoe 
ynnoTHeHMB. cQAep^iuee ynnoTHMranbHoe 
itonbi(0 W3 KonbueBux oemeHTOB. KaJKOuA m3 

KOTOpblX BbinonHeH B BHAe UtinMHAPCIMeCKOfl 

o6eMaltKM c MenbMoroMBHbiMiit ynnoTHflioutHMM 
ycMKaMvt M T-o6pa3HbiM xboctobmkom, cemeHTbi 

paSMetUBHU MX XBOCTOBMKaMM B KO/lbMBBOfl 

T-oCpasHoA pacTOMxe craTOpHoR A&TanM - 

KOSbipbKa A^iact)parMbi no cbo6oahoA 
(uiMpoxoxQAOBOM) noABM)KHoA nocaw. 
i^MflMHApHMecime o6eMa$)KM Hatcpbisawr e 
HanpaeneHMM no ocm Typ6MHbi Mscrb Sa^na^ m 
MMetoT QAHy pacujMpMTenbHyto xaiMepy MeiKOy 

AByMfl ynnOTMflKIUtHMH ycMicaMM HaA 30HOA 
saxnenox 6aHfla»<a (3). 

npeMMyu^ecTBO AaHHoro rvina ynnoTKeHHR - 
nenoR saMeHa npH peMOHTe. OxiHaxo 
cBoGq^Hafi nqqaMxcHaA nocaAxa oafMeHToa a 

T-06p33H0M paCTOMXe fffiPaOT 9T0 

Hepa(SoTocnooo6HbtM a BbiooROTeMnepaTypHoA 
soHO c BbicoKOM nnoTHocTbio pa6oHeH cpeAbt m c 
6onbiuoM cTeneHbw HepaeHOMepHOcm noroxa 
(TeneHHe HaA GaHAaxcoM no KpaAweA Mepe Ha 
3...4 nepBux cryneHflx UBA m UCA)- Hqa 
soQQeficraMeM ormx (pexropoa ynnoTHMrenbHwe 
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KonbMa BM6pMpytoT, pasOMsaioT nasw, 
BbixpaiuMaaioTcn. m HaSmpnaiorcsi cnynaM 
BbiiiaMbiBaHHa nonypaapyiueHHfaix oenueHToa m3 
pacTOMKM luiM HapyiueHMe raoMerpMM 
ynnoTHBHMfi. 

XpoMa roFO. BBMAy hhskdA HaAeiKHOcrM npH 
pa6oTe B 30He BbicxMoa reunepaTyp paaMep 
o6eMaeK cenyieHTOB no ocm Typ6MHu orpaHMweH, 
MTO orpaHMSViBaeT mmc/k> ycviKOB ynnoTHewMfl m, 
xax cnencTBMe, yMeHbiuaeT BoaMomocTH no 
MMcny pacuiHpMTeftbHbix xavep ynnoTHeMHA, r. 
e. ynnoTHeHiiie HMaxoaxoHOMMMKO no nporeMxaM 
napa. npic aroM McnonbaoaaHHa xnenaHoro 

60403X3 TaX)Ke CHM)lcaeT aXOHOMMMHOCTb 

ynnoTHeHMR, nocxonbiiy ycMxn a 30He daxnenox 
oGbiHHO He pasMeiuaioT M3-3a MepaaMOMepHOCTH 
aaaopa Mexviy ycMxaMvi h QaKASMOM. 
o6ycnoaneHHOM HanMMMeM saxnenox. 

TexHMMecKoA . aaAa^eft MaoSpereHMR 
nanneTCfi nosbitueHMe KaoeiKHocTM, 

9KOHOMMMHOCTH M 06eaieMeHHe BbKXMCOA 

peMOHTonpMrQAHOCTM yruioTHeHMfl npM pa6oTe a 
30He BwcoKMX rBMneparyp. 

3Ta 3aAava peuiewa b Haa6aHAax(H0M 
ynnoTHeHMM. coAepxaiKeM ynnoTHMTenbHoa 
Monbuo M3 pa3M8tAaHHbix a T-o6pa3H0M 
iKmbueBOM naay craropHoA A^TanM waA 
6aHAa)KOM pa6oMeA peiiierKM cerMeHTOB, 
xajt^A M3 KOTOpblX BunonneH b bha9 
t^MnHHAPMMeacoR oOeMaflim c ttenbKOTO^HbiMM 

yCMXaMM M T-o6pa3HblM xboctosmkom. b kotopom 

comacHo MaoGpeTOHMio no xpanu o6eMaex co 
CTOpoHbi craropHoA AeranM BbmoiiHaHbt 
onopHbie paA^anbHbie noncxM, KOKTaxTMpyiouiMe 
GO craropHoA A&Tanbio, cerMeHTbi BbinonHeHbi 
M3 MarepMana c OonbuiMM. seM y MarepMana 
craTOpHoA AerafiM MO30i|]Mt4HeHTOM nMHeAHoro 
pacujMpeHMfl, AOcraTOMHbiM Ann npH)iearMR 
cemeHTOB no onopHUM noncxaM x craiopHoA 
AeranM aa cmbt raMnepaTypHbix pacuMpeHMA 
oenMOHTOB npM paCore lypGHHu. npM 9tom 
o6eMaAKM cerMeHTOB HaKpbiBatoT 6aHqa>K. ycMXM 
o6a<4aeK ^jopuMpytor na6MpHHT HaA63HAaxHoro 
ynnoTHGHMR c psiaoM pacujMpvfTenbHbix xaMcp. 

npeAnaraeMan KOHcrpya(Mfl KaA6aHAa)KKoro 
ymxiTHeHMR oGecneMMBaer npM paGomoc 
iBMneparypax napa pacxnuHMBaHMe cerueHTOB 
B naay aa CMer paanMi^bi K03(|xt)Ht{MeHT0B 
nHHeAHoro pactuMpeHMP cerMeKToe m craTopHOM 
AeranM. b pesynbtara ctiopMMpyercR 
paAManbHoe ycitnvie. KanpaBnenHoe ot ocm 
TypGMKbi, KOTopoe oGecneMMBaer nnoTHoe 
npmcaTMe onopHba noncxos oefMeHroa k 
craropHoA APTanM, hto HCKmcNaeT aMCpaifMio 
cerMeHTOB OTHocMrenbHO nocneflHeA, 
paapyiueHMe nasa m napyuieHMe reoMCTpHM 
ynnoTHaHMn, reM caMbiM oGecnaMeHa ebiooxan 

HaAB)KMOCTb ynnoTHeHMR. 

ripeAnaracMoe ynnOTHeHvie MMeer Bbtooi^io 
paMOHTonpHroAHOCTb, nocKOflbKy KonbMaebia 
cerM8HTbi. ycTaHoaneHHbie yKSsaHHUM oGpaaoM 
B naay cTaiopMoA Aeranvi m coxp>aHReMbie e 
npot^ecce paCotbi. nento saMeHwrb so epeMR 
peMOKTa. 

KpOMe roro, a npeAnaraeMOM 
Haa&aHAa^oM ynnoiHeHMM BcnaACTBMe 
BbKXMcoA HaAexcHOCTM ooeAMHeifMR cerMeHTOB 00 
CTBTOpHoA AdTanbio o6ecneMeHa B03M0}KH0CTb 
BbinonHeHHR o6esaAxH c yeenMHeHKUM 

paSMepOM no ocm Typ6MHbl, KOHCTpyKlMBHO 

orpaHMHeHHbiM Tonbxo AnMHOfi GaHAaxca. a 
raiOKe o6ecneH6KO McnonbsoaaHMe 
Me/ibHOTOMeHbix ycMKOB, MTO noaBonnsT 
paaMecTMTb GonbUJee mmcho yCMRoa no AHMHe 
Gannaxca, oooTeeTCTBeHNo Conbiuee mmcjio 
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pacumpHrenbHboc (ApoooenbHboc) lOMep, rew 

CaMbIM nOBblCMTb 9KOMOMHMHOCTb ynnoTHeHMfl 
no npoTeMKSM napa. 

B npeAnaraeiMOM ynnoTHeHMM Ann 
HawGonbtijero noBbiuieHMR skohommmhocth 
o6eMa$iKM oeTMeKToe BbinonHentii c 
Mepejqyiou(MMM ycMioMM pasHoH fVMHtii, Qaufijasn 
pa6GNett peuieTKM BbinonMeH 

i^enbHoctjpeaepoBaHHbiM c Konbi;eBb«MM 
BbicTynaMM, pa3Meu;eHHbiMM onno3MTHO 
KoportcMM ycMKaM. Meaoqy xonb^eSbiMM 
BbicTynsMH GaKOsnca pasMeuieHbi AnvtHHbie 
ycMKvi. oGpaayKXifMe c yicaaaMHbiMM SbicrynaMvi 
paciUHpviTenbHbie KSMepbi naGMpMHTS 
ynnoTHeHMfi, npM 3tom aaaop memt^f kopotkmmm 
ycMKaMM H BucTynaMH danff03Ka ueHtitue aaaopa 
MewAy AnMHHbiMM ycMKauii M GaHAa^KOM. 

TaiOR KOHCTpyKUHfl ynnoTHeHira 
oGecneMMsaer MaxcMManbHoe KonMMecTBO 
ApoccenbHbix icaMep no AnvtHe 6aKA3^. mto 
Aaer noBbimeme dKOHOMMwHocTM cryneHM 
TypGMHbl. KpOMO TOFO, BbinonHeHMB 
MKHMMa/lbHblX 333OP0B HOA KOpOTKMMM yCMKaMH 

noaaonneT flp KpyiTMMecxoi) curyauMM (npM 
paGore rypGHHU c AonycrnMbiMM CMeuteHimMM 
poTopa) MMerb opnonmreniMoe noBbime»yie 
3KOHOMMHHOCTVI. 3 8 cnyMao SaAeBdHHS) 

KOpOTKMX yCMXOB MUeTb MMHMMaJIbHbiA M3HOC 

yCMKOB B l^enOM M npH 3TOM coxpaHtiTb 3a30p 

noA onHHHbiMM ycMxaMM a APnycTMMbix 

npeoBnax. 

VlaoGpeTeHHe wnmocrpMpyeTcn MepTe)tcoM. 
Hd KOTopoM noKasaHO HanGanAaxHoe 
ynncTHeHHe peryjiMpyiotAeM cryneKH TypGMHbt. 

HaAGaHAiaNCHoe ynnomeHMe oamapxcifT 
Konbt^esbte cerMeHTbi 1, BbinomeHMbie xaiKAbif^ 
B BKAB n]M\v\Hfip^Mecmfft oGe^ai^xM 2 c 

T-OGpaSHblM XBOCTOBMKDM 3. XeOCTOBHXM 3 

cerweHTOB ycraHoeneMy b KOfibneBOM 
T-o6pa3HOM naay 4 craTopKot^ AeianM < Kopnyca 
5 MHnMHOpa rypGHHbJ. CerMeHTbi 1 oGpaaytor 
ynnoTHMTenbHoe nonbi^o (He noxaaaKo). Ha 

BHeUIHen MHJIHHAPMMeCKOA 

oGenaeK 2 c o6eHx ctopoh 
BbinonHeHbi wonbt^eebie 
0opMMpyKHi4Me no xpam 
paAHaiibHbie onopHwe horckm 7. xoropbie 
oGp£i3yioT no KonbueBOMy paA^anbHOMy 
Bbidyny ynnoTHMTenbHoro KonbMa no o6e 
CTOpOHbf OT XBOCTOBHxoa 3. Onop»4b<e noRcmi 7 
no MX i^HnMHOP^^tecKoA noaepxHOCTM 
KOHTaKTMpyioT c KopnycOM S, npM stom 
cooTBeTCTBeHHO BHyTpeHHRA uvtnMHAPMMecxaR 
noBepxHOCTb nonim 6 xBocroBHica 3 raioKe 
NOHTaicrtipyeT c KopnycoM 5. T.e. cerMeHTbi 1 
pa3Meiu8Hbi a nasy 4 no CKonbsnuteft xoAoeoi4 
nocaAKO no yKaaaHHbiM nwntH/spvNecimA 
noeepxHocTRM. oGecneHMaaioii^eft nencyio 
ycT8H0BKy M saMGHy cerMeMToe 1. 

MarepMan cerMeHTOB 1 MMeeT nMHeilHbii) 
m3(p(p\Ai\iAeHT Gonbuje jiMHeAHoro 
ico3(^0Mi<MeHTa MarepMana NDpnyca 5. 
KanpMMep oerMeHTbi BbinonHeHu m3 
BbicoKOTeiytnepaTypMofl cranM. a icopnyc - m3 
OCHOBHOCI nerMpoeaHHOd xaponpoMHoA cranM. 
MarepHaribi noAoGpaHbt Tax, mtoGw paaHtitia 
yxasaHNbix xoactxtiML^HTOB xopnyca 5 m 
cerMewTOB 1 Guna AocraroMHoH Ann 
oGecneseHMfl aaABHHoro nptocnMHoro ycMiiMn. 
oGecneMviBaKHAero paAKapbHuA Harfir MeiKCy 
noRCxaMM 7 M KopnycoM 5 ua Boex pemifMax 
paGoTbi (BicnioMaR HOMMHanbHufl) b npeoanax 
ynpyn«( Aa<popMauMA cerMeHTOB npH MX 
pacutMpeHMM BcneacTBMe Harpesa. 

npM 3T0M Buoora onopHbDt noRCHoa M 



nOBBpXHOCTM 
XBOCTOBWKOB 3 
npOTGNKM 6. 

oGeMaftKM 2 
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paAManbHbiA aaaop Mexoy nonxofi 8 xeocTOBMxa 

3 BbsGMpaiOTCR KOHCTpVKniBHO 113 yCPOBVlR 

oGecneveHHR npH paGore rypGviHbi csoGoAHbix 
ynpyrvix Aec})opMai;vtfl cerMewroB 1 b 
paAManbHOM HanpaeneHMM Mewny noncKaMoi 7 
AHR McxntoMeHKR KOHTaxTa KOpnyca 5 c 
oGewaftKaMu 2 b mbctb mx conpRMcewMR c 

XBOCTOBMXaMH 3. TCM CBMblM MCKHKHeHMR 

BoaHMicHoeeHviR Gortbiunx HanpR;«ceHviA e 3tcm 
Mecre M noBpeiig^eHMR cerMeHTOB 1 npM paGore 
rypGuHbi. 

CerMeHTbi 1 ycraHOBneHbi b xonbUOBOM nasy 

4 C 3a3Op0M Me)KAy HHMM B OKpyJKHOM 

HanpaeneHvivt (ne noKasaH). BeAMHMHa xoToporo 
Bbi^MHa raiMM oGpaaoM. mtoGu npM paGore 
rypGMHbf nocne BuGopa aasopa 
paCUIMpRlOlUMMMCR cefMeHTaMM 1 Gbino 
oGecneMBHO yxasaHHoe Bbiuie npMJKKMHoe 
ycnnMe hq onopHboc noRCxax 7 cerMeHToa 1. 

OGeMaAKM 2 cerMBHTOB 1 paasMTbi no ocm 9 
rypGMHbi M HaKpbiBa)OT GanAax 10 paGoMeA 
peiueTKM 11 peryjiHpyiouteA cryneHM. OGeMaitKM 
2 HMetor uenbHOTOMeKbie KoporxMe 12 m 
AHkiHHbie ycMKM 13. &aHAa>K 10 BbinonHeH 
uenbH0(}}pe3ep0BaHHbiM, MMeer Konbi^esbie 
Bbicrynbt 14 c UHnMHQpviMecKoA nosepXHOcrbio 
noA KOporKMMM ycMxaMM 12. Me^Kfly BbicrynaMM 
14 paaiMeiueHbi AnMHHbie ycMim 13, oGpaayK>ti4Me 
c BbicTynaMM 14 pactUi^pMTenbHbie xaMepw 15. 
YcMKM 12. 13 H Bbicrynbi 14 4x>pMMpyioT 
naGMpMHT (u^enb) ynnorneHMR na ecto AHMny 
GaHAa^Ka 10 no ocm 9 TypGMHbi no TMny 
cryneHMaroro naGMpMHTHoro yn/ioTHeHMR. 
RBPRiotHerocR MaiiGonee aNOMOMMMHbiM no 
npoTOMxaM. npM 3T0m no ahmho OaHoaxca 
oGecneneHO HaviGonbUiee KonMMecTBO 

paCUJMpMTe/lbHblX xaMCp 15 AaGMpMHTa 

ynnoTHeHHR. npH 3tom paAMaribHfaie zayap^ 

MeXKJX^ KOpOTXHMM yCVDCBMH 12 M BblCTynaMM 14 

BbinonHeHbi MMHMManbHO-ApnycTMMbiMu. e 
paAMaflbHbie aaaopbi wexcAy ycMxaMM 13 m 
GaHoaJKOM 10 BbtnonHeHfai GonbiUMMM - 1.5-1.7 
MM. 3to noaBonRBT MMetb noBbiuieHHyio 
dctxDeKruBWcrb ynnoTHeHMR. a B cnyMae 
aaAaeaHMfl ycMKOB 12 m mx cpeaa Ha 
HexpMTMWHbix p8>KMMax (paGoTa c AonycniMbiMH 
CMeiueKMRMM Bana) coxpaHMTb urrarnbiii saaop 

M B to NCa BpeMR MMBTb MMHMManbHfalfl MSHOC 

ycMKoa ynnoTHeHMR b uenoM. Ahr yMCHbujeHMn 
Harpeaa oerueHroB m GaHAaxca b cnyMae cpeaa 

KOpOTKMX yCMKOB 12 M OGycnOBHeHMbtX 3TMM 

narpeeoM HanpRxewMR ycMXM 12 BbinonHeHbi 

TOHbiue, MeM yen KM 13. npM 3tom ahr 
yMeHbUjeHHR npOTenex ohm ycraHoaneHbi no abb 
HaA BwcrynaMM 14 GeHOaxia. 

Bo3MOXHbi j^pyrMe eapMaHTbi BunonHeHMR 
naGMpuHTB (kiie/iM) ynnoTHeHHR na Annny 
GaHoaxca. Tax aasopu noa ycMxaMM 12 m 13 
Moryr Gbrrb BbinonHeHbi oAMHanoBbiMM, 
paBHbiMM lurarKbiM sadopaM, ycMXM 12 h 13 
BbinonneHbi oAHOit roniAHHbi m MepeAosarbcR 
Mepea pas. QsHaioo 3tot eapMaHT RanRercn 

Menee SXOHOMMHHblM B CpaBHeHMM C OnMCaHKbIM 

Bbitue. 

HaA6aHAaxHoe ynnoTneHMe paGoraer 
cneayioti;HM oGpaaOM. Hap c Bbtooxofl 
reMneparypoH (500-539**C) m bwcoko^ 
nnoTHocTbio nocrynaer m connoeoro annapara 
13 perynMpyiou4efl crynenM na paGoMyio 
peujericy 11 m b yxasanHbie Bbitue aaaopbi m 
pactuMpMrenbHbie xaMepu 15 HaAGanaawHoro 
ynnoTHeHMR. Hap Harpeaaer cenuieHTbi 1. 

KOTOpbie paCUJMpRIOrCR M BblGMpaiOT 3a30p 

MexcAy HMMM B 0Kpy)KK0M HanpaBTeHMM. nocne 
BbiGopa aaaopa cerMenrbi AasRr Apyr na APyra. 
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B03HMxaeT paAMa/ibHoe youtMe. wanpaBneHHoe 

OT OCM Typ6MHbl. npM 9TOM BBHAy TOrO. MTO 

cerMeHTbi 1 paciuMpmoTcn Gucrped. mom Kopnyc 
5. o6eMai4KH 2 npvixcMMaioTcfl k Kopnycy 5 no 
nocaAPMHbiM noncxaM 7. B peaynbTare 
cerMeHTfai 2 (ynnoTHMTenbHoe KOiibip) 
npe^qcraBnjiior c KopnycoM 5 kbk 6fai eAMHyio 
ASTaiib Ha acex penwuax padcrbi Typ6MHbi, mto 
oCecneMMBaer BbicoKyio waAexcHocTb 
ynnoTHeHum b soho buookmx reMneparyp napa. 

npVI 3T0M ue3>W nOflCxaMM 7 npOMCXQAHT 

CBo6oAHoe paA^rtbHoe pacujfrtpeHvie 
cMHAeHTOB Ha Bcex pexMMax pa6oTbi Typ6MHbi b 
npeAenax paA»<a;ibHux aaaopoe MOMViy 
cerMBHTaMM ^ m KopnycoM 5, mto MOuncMaer, 
icax OTMBManocb Bbiiue. KOHraicr o6eMaex 2 c 
KDpnyoDM 1 BHe sohu onopHbix noRCKOB 7 h 
B03HMKH06eHvie Cofibujvix Hanp5UKeHvivt e MBcrax 
oonpnxeHMfl oSenaeK 2 c XBOCTO&MicaMM 3. 

B pacujHpMTBitbHbix KaMBpax IS 
cTyneHMaroro ynnoTHeHMfl npoucxoAHT 
iiHTeHCMBKoe raujeHMo CKopocTM napa, b 
peaynbTare aaBneime nepea nocnoAHMM no 
xQAy napa ycMicoM 13. Koropoe onpeA^nsieT 
pacxoA napa Mepea ynnoTHeHHe, SHaMHTsnbHo 
yMBHbiuaeTCR. MTO o6ecneHMBaeT nporeMicy 
napa MeHbtue. mcm a mBecTHbix ynnorHeHMfix, 
MMBiou^vix MeHbuiee Mvicno paciuMpMTenbHbix 

KaMBp. 

Mcnonb30BaHMe npBAnaraeMoro 

KaA5aHaa}KHoro ynnoTHeHvifl cornacHO oGomm 

nyHKTaM 0OpMynbl M306peT6HMR B 

perynMpytoiMBn cryneHM L4BA TypGMHbr 
K-340>240 B cpSBHeHMM c yrmoTHeHHeM c 
aaMeKaHeHHbiMM ycMxaMM no pacweTHbiM 
A3HHb<M coKpaiuaeT nporesKy He MeweQ mbm hb 
74.25 jN. Mro abst Bbnupfaiuj no mqu^hocth 
oKono 1466 kBt. a no TonnMBy • 1975 r Mdsyra 
Brow. 
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OopMyna M3o6peTeHM5i: 

1. Haa6aKQa»CHoe ynnorneHMe naposoA 
Typ6MHbi. CQoep^Kaiuee ynjioTKMTefibHoe Konbuo 
M3 pa3Meu(eHNfaix B T-oCpawoM Konb^esow 
naay crarropHOM abtb/ih hba GaHAaiKOM p36oHeii 
petueTKM oerMeHTOB. va^fi^^ Koropbix 
BbinonHeH b bmab umiwhapmmbckoO oSoMaAxki c 
UBnbHoroMeHbiMM ycweaMM m T-o6paaHbiM 
xBocToeKKOM. oT^KHatou^eecp TeM, WTO no KpaflM 
o6eMaeK co cTopOHu craropHoA AeranM 
BbinonHeHbi onopHbie paAwam>Hbie noticxM, 
KOHTaicrMpyiou4Me co CTaTopHot) /lOTanbio. 
oenMeHTbi BunonKeHbi m3 MaTepviana c 
tenbtuMM, MBM y MaTepKiana CTaropMofl ABTanM 

f(O3tp0Ml4H8>4TOM /TMHeRHOTO paOUMpeMMfl. 
AOCTaTOHHbiM APR RpVOKaTMn CerMBHTOB RO 

onopKbiM noRcicaM k craTopHofl ASTanM sa ewer 
TBMfiepaTypHbix pacumpeHMfl cerMeHTOB i^m 
pa6oTe Typ6MHbi. npM qtom oGesaAm cerMewroB 
HaKpfaiBBiOT 6aHAa3K. ycMMi oCeMaBK 0opMMpyiOT 
nadHpMHT HaaGaHAaMtHoro ynnoTHeMm c pswut 
pacujMpKTenbHbix KdMep. 

2. HaA6aHA9}KHoe ynnoTHeMMe no n. 1. 
oTnMMaioiMeecfi tbm, mto o6eMaflitM oenMBHTos 
BbinonHeHbi c Mepeiflyiou^MMHCR ycMQMM paaHoR 
AHMHbi. 6aHAa;K pa6oMeA peujerim BbinonHeH 
i^enbKOOpeaepOBaHHbiM c KonbueBbiMM 
BucTynaMH. paaMeti^eHHbiUM onnoaMTHo 
KopoTxuM ycMxaM. Mex^qy BbtcrynaMH 6aKAa^ 
pasMeuteHbi nnuHHue ycMKn. o6pa3yiou(Me c 
BbicrynaMM GaHAaxca pactUMpMTe/ibHfaie lOMepbi 
naGMpwHta ynnoTHeHMn. npvi 3tom aaaop Mex<Ay 
xopoTXMMH ycMKaMM M BbicTynBMH GaKoaxca 

MCHbUie. HCM 3a30p Mex(Ay AnMHHblMH yCMKaMM 

M 6aKAaxcoM. 

3. HaA3aHAa)KHoe ynnoTHBHMB no n. 2, 
0TnvNax)U4eecn tcm, mto KopoTXKe ycmcM 
BbincinKeHbi c ueHbiuefl TonutKHOfl. mbm 
AnMHHbie ycvimi m ycTaHOBneHbi no A3a HaA 
BbicrynaMM tawp^yisa. 
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